Partial protection from organophosphate-induced cholinesterase inhibition by metyrapone treatment.
Organophosphates are cholinesterase (ChE) inhibitors with worldwide use as insecticides. Stress response, evidenced by a dramatic and relatively long-lasting (several hours) rise in the plasma glucocorticoid concentration is an integral element of the organophosphate (OP) poisoning symptomatology. In rodents, corticosterone (CORT) is the main glucocorticoid. There are several reports suggesting a relationship between the stressor-induced rise in CORT concentration (the CORT response) and the activity of the cerebral and peripheral ChE. Thus, it seems reasonable to presume that, in OP intoxication, the rise in plasma CORT concentration may somehow affect the magnitude of the OP-induced ChE inhibition. Metyrapone (MET) [2-methyl-1,2-di(pyridin-3-yl)propan-1-one] blocks CORT synthesis by inhibiting steroid 11β-hydroxylase, thereby preventing the CORT response. Chlorfenvinphos (CVP) [2-chloro-1-(2,4-dichlorophenyl) ethenyl diethyl phosphate] is an organophosphate insecticide still in use in some countries. The purpose of the present work was to compare the CVP-induced effects - the rise of the plasma CORT concentration and the reduction in ChE activity - in MET-treated and MET-untreated rats. Chlorfenvinphos was administered once at 0.0, 0.5, 1.0 and 3.0 mg/kg i.p. Metyrapone, at 100 mg/kg i.p., was administered five times, at 24-h intervals. The first MET dose was given two hours before CVP. The following was observed in the MET-treated rats: i) no rise in plasma CORT concentration after the CVP administration, ii) a reduced inhibition and a faster restitution of blood and brain ChE activities. The results suggest that MET treatment may confer significant protection against at least some effects of OP poisoning. The likely mechanism of the protective MET action has been discussed.